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CLAIMS 



What is claimed is: 



1. A capacitor within a substrate assembly, comprising: 

a first electrode having a container shape defining a planar top surface; 
a dielectric over said first electrode; and 

a second electrode over said dielectric and extending fi-om said container shape at 
at least two different levels within said substrate assembly. 



2. The capacitor in claim 1, wherein said second electrode extends firom said container 



\ 



shape at a first level and at a second level, and wherein said first level and said second 



level define a difference in height of^at least 500 angstroms. 



3. The capacitor in claim 2, wherein said^irst level and said Acond level define a 
difference in height of at least 1000 angstroAis. \ 



4. The capacitor in claim 3, wherein said first lev^l and said second level define a 
difference in height of at least 2000 angstroms. 

5. The capacitor in claim 1, wherein said second electroMe comprises: 

a first portion extending fi*om said container shape M a first level lower than a top 

of said container shape; and 
a second portion extending fi*om said container shape at ^second level higher than 

said first level. 
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6. The capacitor in claim 1, wherein said second electrode comprises: 

\a first portion extending from said container shape at a first level at least as high as 

\ a top of said container shape; and 
a secWd portion extending from said container shape at a second level lower than 
^aid first level. 

7. The capacitor in claim 6, wherein said dielectric extends from said container shape 
imder said first and secWd portion of said second electrode. 



8. A storage device environment, comprising; f /^u i 

a first plate defining a iViform vertical length; U ^1 

at least one material external to said first plate; \ A 

a capacitor dielectric contactmg said first plate, wherein: \ 

said first plate, a first portion of said at least one material, and said 

capacitor dielectric meet at a first elevation along said vertical 

length; and \ 
said first plate, a second portion of said at least one material, and said 

capacitor dielectric meet at a\econd elevation along said vertical 

length; and \ 
a second plate contacting said capacitor dielectric\ 

9. The storage device environment in claim 8, wherein said secdnd plate and said 
Micron Technology, Inc. 26 \ 98-1068.00/U.S. 




s 

In' 



: D. Mark Durcan et al. 



capacitor dielectric are coextensive. 



^10. The storage device environment in claim 8, wherein said first portion of said at least 
o^e material is from a first material; and wherein said second portion of said at least one 
material is a from a second material. 



1 1 . ThWorage device environment in claim 10, wherein said first material and said 
second material are dielectric. 



12. The storagevdevice enviromnent in claim 11, wherein said first portion of said at least 
one material encompasses a contact site. 



13. An array of capacitors, comprising: 
a first bottom capacitor plate; 

cit^; 




a second bottom capacitor plate; 
a third bottom capacitor plal^ 

a contact between said first bottom capacitor plate and said second bottom 
capacitor plate; 

a trench between said second bottom\apacitor plate and said third bottom 
capacitor plate; 

a common top capacitor plate over said fir^bottom capacitor plate, said second 
bottom capacitor plate, and said third b^om capacitor plate, wherein said 
top capacitor plate extends toward said conWt at a first level within said 
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^ array and is separate from said contact, and wherein said top capacitor plate 
\ lines a side of said trench and further lines a bottom of said trench at a 
\ second level within said array; and 
a dielectric between said top capacitor plate and said first, second, and third bottom 
capacitor plates. 

14. The array in claim l\ wherein said top capacitor plate extends toward a top of said 
contact. \ 

15. A container capacitor structurV comprising : 

a cup-shaped electrode having interior surface and an exterior surface, wherein 
said exterior surface comprises a first portion and a second portion coextensive 
in height with said first portion; \ / I 

an insulating layer contacting the exterior surface on the first portion; 1 A 

a dielectric layer disposed on the interior surface and on the exterior surface on said 
second portion; and \ 

a conductor layer disposed on the dielectric layeX 

16. The container capacitor structure of claim 15, wheran the cup-shaped electrode 
comprises hemispherical-grain-silicon. \ 

17. The container capacitor structure of claim 15, wherein the cup-shaped electrode 
has an interior width of no greater than 200 nm. \ 
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18. \ The container capacitor structure of claim 15, wherein the cup-shaped electrode 
has an exterior width of no greater than 300 nm. 

19. A porticm of a memory array having memory cells operatively coupled to row lines 
and column lines, the portion of the memory array comprising: 

a plurality of contacts; 

a plurality of container capacitors proximal to the contacts, each of the container 
capacitors hkynng a bottom electrode, a dielectric, and a top electrode; 
wherein each bouom electrode has a cup-shape; wherein the dielectric is 
disposed on and in^ach container capacitor and further disposed between 
at least one pair of bottom electrodes of the plurality of container 
capacitors; and wherein ftie top electrode is disposed on the dielectric, in 
each container capacitor, and between the at least one pair of bottom / J 
electrodes; and \ / I 

an insulating layer disposed between theVontacts and bottom electrodes. I / 

20. The portion of the memory array of claim 19, Vherein the column lines are on a 
pitch of no greater than 0.5 microns. \ 



2 1 . The portion of the memory array of claim 20, wherein\ach of the contacts is 
surroimded by six of the container capacitors. 
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2^ The portion of the memory array of claim 21, wherein each of the contacts has a 
critical dimension of no greater than 0.32 microns. 



23. In a agamic random access memory array, at least a portion of the memory array 
comprising: 

a plurality of^it Unes; 

a plurality of cor^acts operatively coupled to the bit lines; 

a plurality of memoW cells operatively coupled to the contacts, each of the 
memory cells having a container capacitor, the memory cells arranged such that container 
capacitors are disposed around aVontact; 

container capacitor bottom eJectrodes spaced apart from one another and spaced 
apart from the contact; 

container capacitor dielectric disW>sed between the container capacitor bottom 
electrodes and not disposed between the co1;jtact and the container capacitor bottom 
electrodes; and 

a container capacitor top electrode disposed between the container capacitor 
bottom electrodes and not disposed between the contact and the container capacitor 
bottom electrodes. 




24. The portion of the memory array of claim 23, wherelp the bit lines are disposed 
above the container capacitors. 

25. The portion of the memory array of claim 24, wherein the\it lines are on a pitch of 
no greater than 0.5 microns. 
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Container capacitor structures, comprising: 

bottom electrodes having a cup-shape, the bottom electrodes having an interior 
surface\nd an exterior surface; 

at le^t one insulating layer in contact with the exterior surface of the cup-shaped 
bottom electrodes and defining a recess between a first pair of cup-shaped bottom 
electrodes; 

a dielectric la>^r disposed on the interior surface of the cup-shaped bottom 
electrodes and on the exte^or surface between the first pair of the cup-shaped bottom 
electrodes; and 

a top electrode layer on\he dielectric layer opposite the interior surface of the cup- 
shaped bottom electrodes and opp\^site the exterior surface between the first pair of the 
cup-shaped bottom electrodes. 




27. The container capacitor structures in^laim 26, wherein said at least one insulating 
layer defines a contact site between a seconApair of the cup-shaped bottom electrodes. 

28. The container capacitor structures in claim 20l wherein the first pair of the cup-shaped 
bottom electrodes and the second pair of the cup-shaded bottom electrodes share a 
common cup-shaped bottom electrode. 

29. A method for forming a container capacitor, comprising the steps of: 
providing a cup-shaped bottom electrode; 

providing an insulating layer around an exterior surface of said cup-shaped bottom 
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electrode; / 
masking a first portion of said insulating layer; 

^ching a second portion of said inflating layer from a part of said exterior 

surface; 

depositing a dielectric layer 6n said part of said exterior surface; and 
depositing\ conductive layer on said dielectric layer. 



30. A method for forming at least a portion of a memory array, comprising the steps 
of: 

providing a substrate assembly; 

providing a plurality of cuprshaped electrodes on said substrate assembly; 
providing an insulating layer aipund exterior surfaces of said cup-shaped 
electrodes; 

masking a portion of said insulating ^ayer; 
etching recesses into said insulating layer in unmasked regions between the cup- 
shaped electrodes, said etching exposing portions of said exterior surfaces; 

depositing a dielectric layer on exposed portions of said exterior surfaces; and 
depositing a conductive layer on said dielectric laVer. 




31. A method for forming a portion of a memory array, conjprising the steps of 
providing a substrate assembly; 

providing an insulating layer on said substrate assembly, saii^ insulating layer 
having holes formed therein; 
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providing a container capacitor bottom electrode in each of said holes of said 
ihf ulating layer; 

masking a portion of said insulating layer and leaving mask gaps between adjacent 
container capacitor bottom electrodes; 

forming recesses in said insulating layer according to said mask gaps; 
depositing a dielectric into said recesses; and 
depositing\conductor on said dielectric and into said recesses. 



i n 



.-a 



32. A method for forming a portion of a memory array, comprising the steps of: 
10 providing a substrate assembly; 

providing an insulating laVer on said substrate assembly; 
forming holes in said insulating layer; 
forming a cup-shaped electrodeVi each of said holes; 
covering a portion of said insulating layer with a mask layer; and 
15 etching recesses in unmasked portions\^f said insulating layer between adjacent 

cup-shaped electrodes. 

33. A substrate assembly, comprising: 

a plug; 

20 a first dielectric surrounding said plug; and 

a vertical capacitor structure comprising: 
a first electrode having: 

a first outer area facing said plug and contacting said Bx^t dielectric, 
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and 



a second outer area facing away from said plug, 
a second elecl^ode conformal to said second outer area and excluded from 

a region tJfetween said plug and said first outer area, and 
a second dielectric otetween said first electrode and said second electrode. 

34. The substrate assembly in claim 33, ^herein said vertical capacitor structure is a stud 
capacitor. 



35. A method of preparing a DRAM, comprising.- 

providing a first dielectric layer; 

designating a plurality of contact sites within s^d first dielectric layer; 
forming a plurality of first vertical capacitor elecftodes in said first dielectric layer 

and among said plurality of contact sites; an 
defining a plurality of discrete portions of said first diMectric layer, wherein each 

discrete portion extends from a contact site to fir^t vertical capacitor 

electrodes around said contact site. 

36. The method in claim 35, further comprising: 

providing a second dielectric layer over said plurality of first vekical capacitor 
electrodes, over said plurality of discrete portions of said ntst dielectric 
layer, and between said plurality of discrete portions of said fifst dielectric 
layer; 
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providing a second vertical capacitor electrode over said second dielectric layer; 
and 

reh^oving said second dielectric layer and said second vertical capacitor electrode 
^om areas extending over said plurality of contact sites and beyond. 

37. A method of cor^guring a container capacitor including a bottom electrode, 
comprising: 

allowing for capacitWe using a first portion of an exterior surface of said bottom 
electrode, wherW said first portion is askew from a contact; and 

allowing for capacitance without using a second portion of said exterior surface, 
wherein said second p9rtion faces said contact. 

38. A circuit, comprising: 

a first circuit device defining an axis*Vid 
a second circuit device comprising: 

a far side distal from said first circuit device, 
a near side proximate said first circuit advice, and 
an element defining: 

a plurality of layers at said far side, wfcerein each layer of said 

plurality extends parallel to said a^s, and 
at least one layer at said near side and at mosrsone layer less than 
said plurality of layers, wherein said at Iwst one layer 
extends parallel to said axis. 
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39. The circuit in claim 38, wherein said near side is interposed between said far side and 
said first circuit device. 

40. The circuit in claim 39, wherein said first circuit device is an electrically conductive 
device and sa^H^lement is an electrically conductive element. 

41. The circuit in clairtk40, wherein said first circuit device is a conductive plug, said 
second circuit device is a c^acitor, and said element is a capacitor electrode. 



42. A fabrication method for an m-process substrate assembly including an insulator 
around a capacitor plate, wherein said insulator and said capacitor plate define a plane 
thereover, and said insulator includes asfirst portion contacting said plate and over- 
encompassing an opening site, said method comprising: 

covering said first portion of said insulator with an oxide; 

removing a part of said substrate assembly uncovered by said oxide, including 

removing a second portion of said insulator contacting said capacitor plate 
and fi-ee of an opening site; 

layering a dielectric over said plate and over said ox'ide; 

layering a conductive material over said dielectric; and 

planarizing said conductive material down to said oxide. 
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The method in claim 42, further comprising a step of etching an opening within said 
opehing site. 



\3. T 



44. The rnethod in claim 43, wherein said step of layering a dielectric over said plate 
5 comprises layering a dielectric over a container-shaped plate. 



U 10 



45. The method in clmm 44, wherein said step of layering a dielectric over a container- 
shaped plate comprises depositing said dielectric onto an interior of said container-shaped 
plate and a part of an exteribr of said plate uncovered with said oxide. 

46. The method in claim 45, wherein said step of removing a part of said substrate 
assembly comprises removing a floV-fill material from said interior of said container- 
shaped plate. 



15 47. The method in claim 46, wherein said st^ep of covering said first portion of said 
insulator with an oxide comprises: 

layering said oxide onto said first portionNjf said insulator, said second portion of 

said insulator, and said plate; and 
removing said oxide from said second portion ^said insulator and said plate. 

20 

48. The method in claim 47, wherein said step of removing a^art of said substrate 
assembly comprises: 

plasma etching a portion of said substrate assembly; and 
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wet etching said portion of said substrate assembly. 



49 . \ A method of spacing a capacitor from a contact site, comprising: 
^providing insulation conformal to a first capacitor plate defining a container shape, 

wherein a first part of said insulation incorporates said contact site and a 
second part of said insulation is free of any contact site, and wherein said 
firstplate and said insulation extend to a common height; 
providing addmonal insulation in an interior of said container shape; 
reducing a height>of said first plate; 

providing an etch mask over said first part of said insulation; 
allowing said etch masmo extend over said interior; 
removing said second partNpf said insulation and said additional insulation; 
removing said etch mask; 

depositing a capacitor insulator^ver said first plate and said first part of said 
insulation; 

depositing a second plate over said ^pacitor insulator and over said first part of 

said insulation; and 
removing said second plate from over saiJkfirst part of said insulation. 

50. The method in claim 49, wherein said step of removmg said second plate comprises 
removing said second plate through chemical-mechanical planarization. 




51. The method in claim 50, wherein said step of removing said second part of said 
insulation and said additional insulation comprises: 
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dry etching said second part of said insulation and at least some of said additional 
insulation; and 

wet etching a remaining amount of said additional insulation. 



52. A n^emory cell, comprising: 
a bd^om plate of a capacitor having an exterior vertical surface, wherein said 

^rface defines a circumference; and 
insulation incorporating a contact site and abutting said exterior vertical surface at 
a first region and separate from said exterior vertical surface at a second 
region. 

53. The memory cell of claim 3^, wherein said first region represents no more than 50% 
of said circumference. 




54. The memory cell of claim 53 wherein\aid second region represents at least 50% of 
said circumference. 

55. A method of spacing a contact site from a plurali^ of conductive elements, 
comprising: 

providing an insulation layer enveloping said contact site; 
etching an opening in said insulation layer, said opening being spaced from said 
contact site; 

providing a first conductive element within said opening, sai^first conductive 
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element reaching an elevation lower than a top of said insulation layer; 
^'^protecting a first region of said insulation layer from etching, said first region 
\^ including at least said contact site and an area extending from said contact 

^^te to said first conductive element 
excluding^ second region of said insulation layer from etch protection, said 

second region extending from said first conductive element and excluding 
any contact site; 
etching said second\egion of said insulation layer; 

providing a second conductive element over said first conductive element and 

over said first regiiDn of said insulation layer; and 
removing a portion of said second conductive element over said first region of said 

insulation layer. 



l3 
I ij 



56. The method in claim 55, wherein said\tep of providing a first conductive element 
15 comprises: 

providing a first conductive element reaWng said top of said insulation layer; and 
recessing said first conductive element. 

57. The method in claim 56, wherein said step of provitiipg a first conductive element 
20 comprises providing a conductive smd. 




58. The method in claim 57, wherein said step of protecting a first region of said 
insulation layer comprises protecting a first region extending over said stud. 
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59. The method in claim 58 further comprising a step of providing a dielectric between 
sa\d first conductive element and said second conductive element. 

60. Th^ethod in claim 59, wherein: 



fment; 
d first conductive element and said 
lining said trench; and 
jment comprises filling said trench, 
and maintaining a distance between 
uprising: 
lation layer; 
er, wherein said container is spaced 
isulation layer, including depositing 
ntact site; 
ayer, wherein said first part is 
outside of said container; \ 
recessing a second part of said first conductive layepwherein said second part is 

inside of said container; \ 
retaining a third part of said first conductive layer, wherein \aid third part is 



saiS step of etching said second region of said insulation layer comprises etching a 
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outside of said container and over said contact site; 
defining a recess in said insulation layer extending from said container and 

extending away from said contact site; 
depbisiting a capacitor dielectric within said recess and over said second and third 

3art of said first conductive layer; 
depositingva second conductive layer over said capacitor dielectric; and 
planarizing said second conductive layer, said capacitor dielectric, and said third 
part of said first conductive layer down to said insulation layer. 



62. The method in claim 61,Nf\irther comprising: 

depositing photoresist oVer said first conductive layer; 
patterning said photoresist before said removing and recessing steps; 
guiding said removing and recessing steps with said photoresist; and 
removing said photoresist before\aid step of depositing a capacitor dielectric. 



63. The method in claim 62, wherein said step\>f patterning said photoresist comprises 
developing a portion of said photoresist over said contact site and over a portion of said 
insulation layer, said portion of said insulation layer extending from said contact site to 
said container, and wherein said portion of said photoresist^is coextensive with said 
portion of said insulation layer. 

64. The method in claim 63, frirther comprising allowing undevelopeoyphotoresist to 
remain in said container during said removing and recessing steps. 
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65.Nrhe method in claim 62, wherein said step of patterning said photoresist comprises 
developing a portion of said photoresist over said contact site and over a portion of said 
insulation laW, said portion of said insulation layer extending from said contact site to 
said container, andvwherein said portion of said photoresist extends beyond said portion of 
said insulation layer. 



66. The method in claim 65, \vl^rein said step of recessing a second part of said first 
conductive layer comprises: 

anisotropically etching a first r^ion of said second part uncovered by said 
photoresist; and 

isotropically etching a second region olv^aid second part covered by said 
photoresist. 
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